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(g) Oral dosage form of biologically active proteins. 



(g) An oral dosage form comprising 

(a) granulocyte colony-stimulating factor or erythropoietin. 

(b) surfactant(s), 

(c) fatty add(s), and 
(cO enteric material. 

With the oral dnjg preparations provided by the present invention, therefore, inactivation of the 
principal ingredient during the process of pharmaceuticai manufacturing has been shown to be avoided 
atong with proven effects such as enhanced absorptton of the principal Ingredient from the intestinal 
tract paiticulariy as a result of the addition of fatty acid to the drug composition. 

These may be said not only to lead to a dosage reduction but also to facilitate accurate dose control 
and increase the practical usefulness of the bioactive proteins In the forni of oral preparatk)ns. 
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BACKGROUND OF THE INVENTION 
[Field of Invention] 

5 The present invention relates to oral dosage fonn containing the biologicaliy active proteins, granulocyte 
colony-stimufating factor (G-CSF) and erythropoietin (EPO), as active ingredients. 

[Prior Art] 

10 G-CSF is a hematopoietic factors and has been demonstrated to occur in the medium of cultures of human 
l)ladder carcinoma cell line 5637 (ATCC HT8-9) (Welte et al.: Proa Natl. Acad. Sci. U.S.A., 82, 1526--1530 
(1 985)). The DNA base sequence coding the gene for this hematopoietic factor has been determined (Japanese 
Patent Application Laying-Out (KOHYO) No. 500636/88), thus maidng possible the production of G-CSF by the 
technique of genetic recombination. 

15 G-CSF is effective in the treatment of common hematopoietic disorders, In that of henrwtopdetic disorders 
caused by chenwtherapy or radiotherapy, and In bone marrow transplantation (Welte et al.: as above). 

Pharmaceutical preparations containing G-CSF, supplemented with various substances added to G-CSF 
to prevent its inactlvation and adsorption to the wall of container on storage as well as for stabHization of G-CSF, 
have been applied for patents, i.e. a preparation w^h an added surfactant (Japanese Patent Application Laid- 

20 Open (KOKAI) No. 146826/88). one with an added saccharide (Japanese Patent Application Laid-Open 
(KOKAI) No. 146827/88). one with an added high molecular weight compound (Japanese Patent Application 
Lald-Open (KOKAI) No. 146828/88), one with an added amino acid, sulfurated reducing agent or antioxidant 
(Japanese Patent Application Laid-Open (KOKAI) No. 146829/88), and one with an added protein (Japanese 
Patent Application Laid-Open (KOKAI) No. 152326/88), respectively. All these preparations, however, are in 

25 the Ibmn of Injectable solution. 

A sustained-release preparation comprising G-CSF Incorporated into a vehide consisting of a biocompat- 
ible high polymer to prevent inactivation of G-CSF and to extend the duration of its drug effect, when adminis- 
tered, has also been applied for a patent Japanese Patent Application Laid-Open (KOKAI) No. 91325/88). 
Furthermore, an oral enteric-coated preparation composed of G-CSF, a surfactant, a substance in a solid state 

30 at ordinary temperature and soluble in organic solvents and an enteric material, for oral administration, has 
been reported (PCT Laid-Open Official Gazette (KOKAI-KOHO) WO90/01329). 

Meanwhile, EPO is a hematopoietic hormone consisting of a glycoprotein with an approximate molecular 
weight of 34.000 largely produced in and secreted by the kidneys, which functions to stimulate the differentiation 
of erythroblastic precursor cells into eryhrocytes. 

35 EPO has been shown to be a substance useful In erythropoietin therapy, represented by therapy for 
anemia, in man and other mammals. 

As an EPO from natural sources, for example, a preparation purffied from urine of patients with aplastic 
anemia is known (Miyake et al.: Journal of Biological Chemistry, vol. 252, No. 16, pp.5558-5564, 1977). The 
said method, however, provides only a limited supply because of the low yields and therefore is not suitable 

40 for industrial, large-scale productbn. A method for production of EPO with a high productivity utilizing recom- 
binant DNA technkiue thus has been introduced (Japanese Patent Publication (KOKOKU) No. 17156/90). 

As pharmaceutical preparations containing EPO, there have been applied for patents a preparation with 
serum albumin, dextran or polyethylene glycol added to EPO for its stabilization or prevention of its adsorption 
to the wall of container (Japanese Patent Application Laid Open (KOKAI) No. 91131/86 and (KOKAI) No. 

45 97229/86) and a preparation for intranasal administration consisting of EPO and an aqueous and/or non- 
aqueous medium containing a suriiactant added for the said purpose ( (KOK/VI) No. 89627/87). 

Biologically active proteins are generally liable to degradated by gastric add and by enzymes in the gas- 
trointestinal lumen or wall, and it is extremely difficult to have them absorbed from the digestive tract because 
of their molecular sizes and complicated molecular structures. Eventually, their clinical applicatton has been 

so limited to parenteral administration by intravenous, subcutaneous or intramuscular injection. 

Such parenteral administration by injection, nevertheless, entails problems of Inflicting pain on the patient, 
of causing damage to ttie tissue at the site of injection, and of not penmltting self-fliedlcation. To circumvent 
tfiese problems, various attempts have been made witii other methods of dosing. These indude, for exempt . 
Intranasal administration (Pharm. Res. , 21, 105 (1989)). oral administratfon (Res. Commun. Pathol. Phar- 

55 nnacol., 63, 53 (1989)), tracheal administration (Diabetes, 20. 552 (1971)). transdermal admlnistratton (J. 
Phamn. Sd. , 78, 376 (1989)) and rectal administration (J. Pharm. Phamnacd. , 33, 334 (1981)), which all entail 
problems and none has proven to be of practical use. 

The same hdds true with G-CSF and EPO as well. Oral preparattons are desired, of whksh the method of 
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administration has for many decades been present and accessible and which Is very simple, does not inflict 
pain on th patient and penrtits self-medlcation. However, attempts of oral administration of these substances 
hav been extremely rare as compared with other methods of dosing. Only such dosing m thods as, for 
example, one in which the active ingredient is enclosed in liposomes (Chem. Pharm. Bull., 30, 2245 (1982)), 
5 one in which the active ingredient is entrapped in microcapsules (Japanese Patent Application (TOKUGAN) 
No. 190833/88) and another in which the active ingredient Is coated with azoaromafic copolymer (Science, 233, 
1081 (1986)) are known. 

Thus, an object of the present invention b to provide an oral preparation of G-CSF or EPO with obviation 
of these knotty points. 

to 

SUMMARY OF THE INVENTION 

In view of the above-described state of af^'re. the present inventore pureued studies aimir^ at development 
of phamnaceutical preparations that afford an efficient absorption of G-CSF or EPO from the gastrointestinal 
15 tract and at establishment of a method of manufacturing the preparations, as a result, they found that It was 
effective for these purposes to add surfactant(s), fatty acid(s) and enteric material(s), thus leading to attainment 
of this invention. 

That Is, the oral preparations provided by the present invention is characterized by omiprising G-CSF or 
EPO, surfactant(8), fatty acld(s} and enteric material(s). 

20 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 graphically shows the result of Experiment 1. 
Fig. 2 graphically shows the result of Experiment 2. 
25 Fig. 3 graphically shows the result of Experiment 3. 
Fig. 4 graphically shows the re^lt of Experiment 4. 

DETAII^D DESCRIPTION OF THE INVENTION 

3a G-CSF isolated and purified from a product yielding from a transfom^iant obtained by transfomnation via 
genetic recombination may be used as the G-CSF in the preparations of this Invention. Preferably, human G- 
CSF possessing substantially the below-described amino acid sequence and produced bv Escherichia coil via 
genetic recombination is used. The tenm *substantiaily° here denotes that the amino acid sequence either is 
klentical with that of natural human G-CSF or contains one or more amino acid alterations (i.e.. deletion, addn 

35 tion, insertion and displacement) which do not bring forth any detrimental functional dissimflarify to natural G- 
CSF. 
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(Met)n 

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 

8 

Ser Phe Leu Leu Lya Cys Leu Glu Gin Val Arg 
Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu 
io Cys Ala Thr Tyr Lys Leu Cys His Pro 

Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly 
He Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 
Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 
Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu 
Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu 

20 

Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Met 
» Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro 

Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 
Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 

30 

Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 
Arg Val leu Arg His Leu Ala Gin Pro 
38 Cn»0 or I) 

More preferably, a recombinant human G-CSF with the above amino acid sequence wherein n-1 is used. 
The above-described recombinant human G-CSF may be obtained, for example, in accordance with the dis- 
closure of Japanese Patent Application Uylng-Out (TOKUHYO) No. 600636/88. 
40 The EPO which may be used in the present Invention, on the other hand, means not only those naturally 
produced in humans and other mammals such as monl^eys but also polypeptides, which possesses the biologi- 
cal activi^ of natural EPO and is obtained by recombinant ONA technique represented by the said recombinant 
EPO disdosed in the TOKKO No. 17156/90, and also their analogues possessing the biological activity of 
natural EPO. 

45 The EPO used in this invention is preferably a human type EPO, or. more preferably, a human type EPO 

obtained by reoombinant DNA technique. 

Surfactants used in the present invention Include anionic surfactants such as sodium lauiylsulfate, dioctyl 

sodium suffosucdnate and dioctyl sodium sulfonate, cationic surfectants such as benzallconium chloride and 

benzethonlum chloride, and nonlonic surfactants such as lauromacrogol 400, polyoxyl 40 stearate, 
50 polyoxyethyfene hydrogenated castor ofl 10. 50 and 60, glycerol monostearate. polysorbate 40, 60, 65 and 80, 

sucrose fatty add ester, methylceilutose and carboxymethyl cellulose. One ore mbcture of two or more of these 

surfactants is used. Preferably, these surfectants are added usuaOy in a ratio b tween 0.1 and 1000 parts by 

weight to on part by w ight of &GSF. Th same holds also for EPO. 

Fatty adds used in the present invention indude those contained in edible plants such as oleic add. linoleic 
55 add and lindenic add. of which one or a mbcture of two or more is used. Preferably, these fatty adds are added 

usually in a ratio between 0.1 and 1 000 parts by weight to one part by weight of 6-CSF. Th same holds good 

with EPO. 

Anrwng these fatty adds, deic acid and linoleic add are espedally preferable. 
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Enteric materials used In this invention include cellulose acetate phthalate. methyl acrytate-methacrylate 
copolymer, carboxymethylceliulose. hydroxyprapyi methylcellulose phthalate and hydroxypropyl methylceilul- 
ose acetate succinate, of which one or a mixture of two or more Is used. The enteric materials may take the 
lorn of enterfe capsules, enteric coating and the like. 

5 In the present Inventton, exciplents are used when deemed necessary. The exciplents used in this Invention 
Indude starches, sugars, inorganic substances, organic adds, celluloses, synthetic and semisynthetic polynv 
ers, amino adds and the like. The starches indude com starch, wheat starch, potato starch and the like. The 
sugare indude lactose, glucose, saccharose, fructose, D-sorbitd, D-mannltol, inositol, sucrose and the like. 
The inorganic substances indude magnesium stearete, calcium phosphate, calcium hydrogen phosphate, pre- 

io cipitated caldum carbonate, sodium hydrogen carbonate, magnesium carbonate, sodium chloride, calcium sul- 
fate and so forth. The organic adds Indude succinic acid, tartaric acid, citric add, fumaric acid, maielc acid, 
malonic acki. glutaric add, adipic acid, malic add, gluconic acki, glucuronic acid and the like. The celluloses 
Indude microcrystalline ceDutose, methylcellulose, ethyiceHuIose, hydroxyethyl ceHulose, hydroxypropyl cel- 
lulose, carboxypropyt cellulose, carboxymethyl cellulose sodium and so forth. The synthetic and semisynthetto 

« polymere indude polyvinyl alcohd, carboxyvinyl polymer, polyethylene glycol, polyvinylpyrrolidone, sodium 
pdyacrylata and the like. The amino ackis Indude L-arginine, D.L-methionlne, L-pher^alanlne, L-glutamIc ackJ 
and so forth. 

In the oral preparations provided by the present invention, absorption of the principal ingredient, biologically 
active protein, ftwi the gastrointestinal tract is enhanced by especially adding fatty acid to the drug composilfon. 

20 This is considered to be due to synergistic actions of fatty acid and surfactant on the gastrointestinal nmicosa 
witii a consequent increase in absorbability of the biologically active protein, or due to fonmation of a complex 
with mcreased absorbability through combined actions of fatty acid and suri'actant upon the bloactive protein. 

The following procedures are considered practicable as the method for manufacturing the oral drug prep- 
arations provided by this invention. For example, a surfactant and a fatty acid are dissolved in a buffer solution 

25 or distaied water and sonicated. To this solution, a solution of G-CSF or EPO is added and, when necessary, 
an exdplent is also added; the resultant mbdure Is mixed by stinring at low temperature. The solution obtained 
is then lyophilized Into powder. An exdplent Is added to tiie powder if necessary, and, after mixing, the mixture 
is sieved to an even grain size and filled in enteric capsules. In anotiier method, a surfactant and a fatty acid 
are dissoh/ed in a buffer solution or distilled water. To tiie resulting solution, a bulk solution of tiie biologically 

30 active protein is added and. if necessary, an exdplent is also added, followed by stirring at low temperature. 
The solution obtained is then lyophilized into powder exdplent is added to the powder If necessary, and the 
resulting mixture is sieved to even grain sizes and fomned into tablet The granules are enteric-coated and filled 
in hard gelatin capsules. 

Altematively, an exdplent is added to tfie powder if necessary, and tiie resulting mixture is sieved into 
35 granules of even grain sizes. 

Organic solvents may be used In nrianufacturing tiie oral dosage form provided by the present invention. 
Preferably, however, a buffer solution or distilled water is used in order to avoid inactivation of the principal 
ingredient, 6-CSF or EPO, as well as to eliminate tite influence of residual solvents. Furthenmore. it is preferable 
to obviate thennal treatment in the manu^cturing process, as In tiie above-described manufacturing examples, 
40 in order to minimize inactivation of G-CSF or EPO. The lyophilization is not an essential process in tiie man- 
ufacturing of the oral dosage form provided by the present invention but is effeictive to provide high contents 
of the principal Ingredient In the pharmaceutical preparations. 

The following metiiods are precticable for the manufacturing of the enteric capsules. For example, an 
enteric material is dissolved in an organic solvent or dispersed In distilled water, and (hard or soft) capsules 
45 are immeraed in or sprayed with the resulting solution and tiien allowed to dry. In another method, an enteric 
material is dissoh/ed In an organic sdvent or dispersed in distilled water, and capsule tx>dy mdds and cap mdds 
are immersed In the resulting solution, followed by drying and removal of formed enteric material capsules from 
the molds. In anotiier method, an enteric material is dissdved in an organic soh/ent or dispersed in distilled 
water, and outer parts of hard gelatin capsule bodies and caps are immersed in tiie resulting sdution and then 
50 dried. The dried outer parts were placed In distilled water to eliminate inner gelatin, followed again by drying 
to obtain enteric capsules. 

The fdlowing examples will sen/e as furtiier embodiments to illustrate the present Invention. 

ExampI 1 

55 

0.20 g of polyoxyetiiylene hydrogenated castor oil 60 and 0.28 g of iinoleic acid were dissdved in 100 ml 
of distilled water and sonicated. To tiits solution, 200 ml of a G-CSF solution (0.50 mg/mt) war added and tiie 
resultant mbcture was stirred ovemlght in a cold room, f Rowed by lyophilization to obtain a h mogeneous 
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freeze-dned preparati n. 

4,0 g of hydroxypropyl methylcellulose phthalate were dissolved in 10 ml of a methanol-methylene chloride 
mixture (3:10), and owier parts of hard gelatin capsule bodies and caps were then immersed in the resultant 
solution and. sut>sequently, thoroughly dried. 
5 The dried outer parts were placed In distilled water to remove Inner gelatin, and dried again to obtain enteric 
capsules. The above-described lyophOized preparation was filled in these enteric capsules. Besides, an enteric 
capsule preparation of Q-CSF was prepared In the same manner as above but without the addition of linoleic 
add. 

fo Example 2 

0.40 g of polyoxyl 40 stearate and 0.2 g of oleic add were dissolved In 100 ml of dlstiled water and soni- 
cated. 200 ml of a G-CSF solution (0.50 mg/ml) and 1 .0 g of lactose were added to this solution, arid the resultant 
mbcture was stirred overnight In a cold room, followed by lyophrization to obtain a homogeneous freeze-dried 
iS preparation. This preparation was made Into granules with added 0.1 0 g of hydroxypropyl cellulose, and filled 
in enteric capsules which had been prepared in the same manner as in Example 1. 

Examples 

20 0.50 g of polyoxy 90 stearate and 0.20 g of linoleic acid were dissolved in 100 mi of citrate buffer solution 
and sonicated. To ttiis solution, 1 00 ml of a G-CSF solution (2.0 mg/ml), 0.10 g of L-argini ne and 1 .0 g of sac- 
charose were added, and the resuf ting mbcture was stinred ovemlght in a cold mom, fdlowed by freeze-diying 
to obtain a homogeneous lyophlllzed preparation. To ttiis preparation, 0.10 g of succinic add 0.10 g of micro- 
oystalline cellulose and 0.1 0 g of magnesium stearate were added, mixed, and fomied into tablets. The tablets 

25 were enteric-coated by spraying with a hydroxypropyl methylceliulose acetate sucdnate suspension and sub- 
sequent drying. 

Example 4 

30 0.40 g of sucrose fatty add ester and 0.10 g of linoleic acid were dissolved in 1 00 ml of citrate buffersolution 
and sonicated. To this solution. 200 ml of a G-CSF solution (2.0 mg/nrti) and 1.0 g of lactose were added and 
stirred overnight in a cold room, and the mixture was freeze-dried to obtain a homogeneous lyophilized prep- 
aration. This preparation was made Into granules with added 0.1 g of hydroxypropyl cellulose. The granules 
were enteric-coated by spraying with a hydroxypropyl metiiylceliulose acetate sucdnate suspension and sub- 

35 sequent drying, and filled in hard gelatin capsules. 

Examples 

0.40 g of sucrose fatty acid ester and 0.30 g of linoleic add were dissdved in 1 00 ml of dlstaied water and 
40 sonicated. To ttiis sdution, 200 ml of a solution of EPO (25 x 10^ lu/m!) were added, and tiie mbcture was stirred 
overnight in a odd room and freeze-dried to obtain a homogeneous lyophBized preparation. To this preparation, 
0.10 g of sodium phosphate was added, and tiie resulting mbcture was filled in enteric capsules made of hyd- 
roxypropyl methylceliulose. 

4S Example 6 

A sdution of 0.30 g of polyoxyl 40 stearate and 0.20 g of dele acid In 100 ml of distilled water was prepared 
and subjected to ultrasonification. To tills sdution, 200 ml of a sdution of EPO (25 x 10^ lu/ml) and 1.0 g of 
lactose were added, and tiie mbcture was stirred overnight In a odd room and then freeze-dried to obtain a homo- 
50 geneous lyophDized preparation. This preparation was sieved to an even grain size, mbced wHh added 0.20 g 
of mlcrocrystalline cellulos and 0.05 g of magnesium stearate, and fonned into tablets. The tablets were en- 
terio-coated by spraying witti a carboxymethylceliulose suspension and subsequent drying. 

ExampI 7 

55 

0.30 g of pdyoxyi 40 stearate are 0.20 g of linoleic add were dissdved, witii stinring, in 100 ml of distilled 
water and sonicated. To this solution. 200 ml a solution of EPO (25 x 10^ lu/ml), 1.0 g of [>mannitd and 0.10 
g of L-arglnine were added, stirred ovemlght in a refrigerator and freeze-dried to obtain a homogeneous 
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lyophilized preparation. This preparation was made into granules with added 0.1 0 g of hydroxypropyl ceilulos . 
and the granules were nteric-coated by spraying with a hydroxypropyl methylceOulose acetate succinate sus- 
pension and 8uk)sequent drying, and fiiied in hard gelatin capsules. 

5 Examples 

0.80 g of polyoxyl 40 stearate and 0.80 g of iinolelc acid were dissoh^ed in 100 ml of citrate buffer solution 
and sonicated. To 8 ml of this solution, 2 ml of GCSF solution (73 mg/ml) was added and the resultant mixture 
was stirred overnight in a cold room to be a test solution. 
10 In addition, three other test solutions were prepared according to the same procedure with the addition of 
oleic add, linoleinic add instead of lindeic add or without the addition of fatty add ^ contrd solution). 

Examples 

IS Five solutions containing 1.6 g of pdyoxyl 40 stearate and 0 g. 0.4 g. 1.6 g, 3.2 g or 6.4 g of linoleic acid 
respectively in 100 ml of citrate buffer solution weire prepared and sonicated. To 9 nrti of each soiution, 1 ml of 
G-CSF sdution (20 mg/ml) was added and stirred overnight in a cold room to be a test soiution. 

Experinwnt 1 

20 

Male beagle dogs (1 3- to 1 5-month-old) having been fasted for 20 hours (but allowed free access to water) 
were dosed orally with a drug dosage form of this Invention containing lindeic ackJ prepared In Example 1 or 
with the same dosage torn but not containing lindeic acid, in a dose of 2.2 mg/kg of 6-CSF. Serial 0.5 ml blood 
samples were taken serially following the administration from the antebrachial vein of each dog. Each blood 

25 sample was collected in an EDTA-treated polystyrene tube and subjected to detemnination of blood total leuko- 
cyte count on an automated blood cell counter (MIcrocell Counter Sysmex CC-180A). Serial total leukocyte 
counts are shown in Figure 1. 

As seen, the total leukocyte count increased from 24 - 48 hours after oral administration of the dmg dosage 
form containing linoleic acid provided by this invention, reached a peak at 56 hours post-dosing and returned 

30 to the initial level by 72 houre post-dosing. In contrast, no such pharmacological effect was observed in dogs 
recehdng the drug preparation not containig lindeic add and in those recehrlng a preparation not containing 
G-CSF (contrds). 

Experiment 2 

35 

Male beagle dogs (13- to 15-month-old} having been fasted for 20 houre (but allowed free access to water) 
were dosed orally with a drug dosage fonm prepared in Example 3 in a dose of 2.0 n^g of 6-CSF. 0.5 ml 
blood samples were taken serially following the administration from the antebrachial vein of each dog. Each 
blood sample was collected In an EDTA-treated pdystyrene tube and subjected to detemilnatton of blood total 

40 leukocyte count on an automated blood cell counter (MIcrocell Counter Sysmex CC-180A). Serial totel leuko- 
cyte counts are shown in Figure 2. 

As seen, the total leukocyte count increased from 8-24 hours after oral administration of the drug dosage 
fbnm of this lnventk>n, reached a peak at 48 houre post-dosing and returned to the initial level by 72 houre post- 
dosing. In dogs given a preparation not conteining 6-CSF (controls), on the other hand, no such pharmacdogyc 

45 effect was observed. 

Experiment 3 

Male rate (SD strain, 400 - 500 g body weight) were inserted cannula from stomach into duodenum with 
50 operation and were placed in separate cages for several days. After the effect of operatton was not recognteed, 
test solutions prepared in Example 8 were administered into duodenum of rats through the cannula in a dose 
of 15 mg/kg of 6^CSF. 

0.3 ml blood samples were teken serially following th administration from the jugular v in of each rat Each 
blood sample was cdleded In a polystyrene tube treated with EDTA and one part of each sampi was subjected 
55 to detenfninatlon of blood total leukocyte count on an aut mated blood cell counter (MIcrocdl Counter Sysmex 
CC-180A) and another part was used for determination of a redo f neutrophil against total leukocyte from 
bserving smeare under microscope. Smears were prepared with spreading bl od samples on slid glasses 
and subsequent steinlng. Then, n utrophO count In blood was calicuiated from total leuko^ count and 
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neutrophi ratio. Increasing ratio of Neutrophil count at each sampling point against the Initial vahje was showed 
in the Figure 3, 

As seen, remarfcable increase of neutrophil count was observed from 6 hr to 48 hr after administration of 
a solution containing fatty acid prepared according to this Invention. In contrast, oniy slight increase was seen 
5 at 6 hr and 12 hr after dosing of preparation without fat^ add (control}. Among fat^ acids, preparations con- 
taining oleic add or Hnoleic add showed large phamiacdogical effect 

Experiment 4 

10 Male rats (SD strain, 400 - 500 g body weight) were inserted cannula from stomach Into duodenum with 
operation and were placed in separate cages for several days. After the effect of operation was not recognized, 
test solutions prepared In Example 9 were administered into duodenum of rats through the cannula In a dose 
of 2.4 mg/kg of 6-CSF. 

0.3 ml blood samples were taken serially fdlowing the adminlstrafion firom the jugular vein of each rat Each 
IS blood sample was cdlected in a polystyrene tube treated with EDTA and one part of each sample was subjected 
to detennination of blood total leukocyte count on an automated blood cell counter (Mk^rocell Counter Sysmex 
CO180A) and another part was used for detemiination of a rat» of neutrophil against total leukocyte from 
observing smears under microscope. Smears were prepared with spreading blood samples on slide glasses 
and subsequent staining. Then. neutrophO count in blood was calkuilated from total leukocyte count and 
20 neutropha ratio. Increasing ratio of neutrophil count at each sampling point against the Initial value was 8ho%vad 
in the Figure 4. 

As seen, remarkable increase of neutrophil count was seen at 6 hr and 12 hr after administration of each 
preparation containing 0.4%, 1.4%. 2.9% or 5.8% of lindeic add respecth^ely produced by this inventton. On 
the other hand, such phannacobgical effect was almost never observed after administration of the preparation 
25 without linoleic ackl. In this experiment, any signrficant difference was not fbund in the addition of 0.4 to 5.8% 
of llndic ackl (in a ratio between 1 .9 and 45 parts by weight to one part by weight of G-CSF). 

With the oral drug preparations provided by the present invention, therefore, inactivation of the principal 
Ingredient during the process of pharmaceutical manufacturing has been shown to be avoWed along with pro- 
ven efTects such as enhanced absorption of the principal ingredient from the intestinal tract particulariy as a 
30 result of the additton of fetty add to the drug composition. 

These may be said not only to lead to a dosage reduction but also to facilitate accurate dose control and 
increase the pradicai usefulness of the bk)adive proteins in the form of oral preparations. 

The features disdosed in the foregoing description, In the fbDowIng claims and/or in the accompanying 
drawings may, both separately and In any comblnatton thereof, be material for realising the inventton In dh^erse 
35 forms thereof. 



Claims 

40 1. An oral dosage form comprising 

(a) granulocyte colony-stimulating fador (G-CSF) or erythropoietin (EPO), 

(b) surfactant(s), 

(c) fatty acM(s), and 
((0 enteric material. 

45 

2. An oral dosagefonn according to aaim l.whichcomf^esfromO.I to1000partsbyweightof8urf^ctant(s) 
per one part by weight of G-CSF or EPO. 

3. An oral dosage form according to Qaim 1 or 2, which comprises from 0.1 to 1000 parts by weight of fatty 
50 add(s) per one part by weight of G-CSF or EPO. 

4. An oral dosag form according to Claim 1, 2 or 3, which further comprises one or more exdpients. 

5. An oral dosage form according to any one of the preceding daims, as an enteric capsul or having an 
55 nteric coating. 
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Fig. 3 
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Fig. 4 
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